Since formation of bacteriochlorophyll (Bchl) a was found in aerobic methanol-utilizing bacteria, aerobic Bchl a-containing bacteria have been isolated from a variety of habitats (2, 4, 5, 8, 12-15, 17-19, 21-23) . However, there is no report of the isolation of such bacteria from soil, except our previous paper (9) , which described the isolation of three strains (NS89T, NS102 and NS130T) from soil as novel aerobic Bchl acontaining bacteria. Strains NS89T and NS102 were significantly different from strain NS 1 30T in the absorption spectra of membrane fractions in the nearinfrared region, and in several physiological properties. In this study the phylogenetic positions of the three isolated strains were investigated on the basis of 16s rRNA gene sequence analysis and DNA-DNA hybridization. Strains NS89T (T=type strain), NS102 and NS130T were isolated from soils in Noda, Osaka and Tokyo, Japan, respectively (9) . The strains were deposited in the Japan Collection of Microorganisms (JCM), In- The DDBJ accession numbers for the 165 rRNA sequences of strains NS8gT, NS102 and NS130T are D85827, A6009013 and D85828, respectively. stitute of Physical and Chemical Research (RIKEN), Wako, Japan, as JCM 9931T (= NS89T), JCM 9932 (=NS102) and JCM 9933T ( =NS130T). Strains NS89T and NS102 were cultivated with NPG liquid medium, which was a twofold dilution of a nutrient broth plus extract from 100 g potato and 10 g glucose. Strain NS130T was cultivated on the NPG agar medium. Cells harvested by centrifugation or by scraping from agar slants were washed and suspended in 25 mM Tris/HCl buffer (pH 7.5) containing 25 mM CaC12.2H20. Then the cells were treated with lysozyme (final concn, 1-0 mg ml-l) and SDS (final concn, 5-0 mg ml-') for thorough lysis. Chromosomal DNA was purified by standard procedures (11) . Amplification of the 16s rRNA gene and sequencing of the amplified DNA fragments were performed as described previously (1 6). The sequences determined in this study were aligned with the sequences of members of the a subclass of the Proteobacteria, taking account of the secondary structure. Evolutionary distances (Knuc values) were calculated, and a phylogenetic tree was constructed by applying the algorithm of the neighbour-joining method (10) to Knuc values. Purified chromosomal DNA was labelled with [3H]deoxy-( 1 ',2',5'-3H) cytidine 5'-triphosphate (ammonium salt) by DNA-labelling techniques (3), using a DNA-labelling kit (Nippon Gene). Reassociation of labelled and unlabelled DNAs was performed on membrane filters at 73 "C for 48 h. Otherwise, the procedures were carried out as described previously
The 16s rRNA gene sequences of strains NS89T, NS102 and NS130T determined in this study were 1439, 1439 and 1443 nucleotides long, respectively. Strains NS89T and NS102 had identical sequences. Signature sequences and secondary structural features at the stems from positions 180-220 and 455-480 [Escherichia coli numbering system (l)] suggested that the strains are members of the a subclass of the Proteobacteria (4, 20) . The phylogenetic tree reconstructed from 1072 nucleotide sequences that were unambiguously alignable regions, showed that the isolated strains are members of the a-1 subclass of the Proteobacteria, forming a separate line of descent in the subclass (Fig. 1 ). In the phylogenetic tree the strains formed a cluster with Roseococcus thiosulfa t oph ilus, Rhodop h ila glob iform is and A cidiph ilium (6, 7) .
cryptum, although the strains were not closely related to any bacteria in the cluster. Roseococcus thiosulfatophilus, which is an aerobic Bchl a-containing bacterium isolated from a freshwater cyanobacterial mat (22, 23) , was comparatively related to the isolated strains in the cluster. The similarity values of the 16s rRNA gene sequences of strains NS89T and NSl 30T to Roseococcus thiosulfatophilus were 92.9 and 89-9 YO, respectively. The similarity of the 16s rRNA gene sequences between NS89T and NS130T was 94.2 %. The homology of chromosomal DNAs between strains NS89T and NS102 was 86Y0, while strain NS130T exhibited low homologies (less than 21 %) with the other strains ( Table 1) . Table 2 shows the distinguishing characteristics in the isolates and Roseococcus thiosulfatophilus. The 16s rRNA gene sequence analysis and several taxonomic properties indicate that the isolated strains differ from Roseococcus thiosulfatophilus at the genus level. Strains NS89T and NS102 had identical 16s rRNA gene sequences, almost the same physiological properties and a high level of DNA homology. On the other hand, the similarity of the 16s rRNA gene sequences and the DNA homologies between these two strains and strain NS130T were low. Strain NS130T also differed from the other two strains in many phenotypic properties (9) . Therefore, the isolated strains should be divided into two genera. We propose strain NS 1 30T to belong to Craurococcus roseus gen. nov., sp. nov., and strains NS89T and NS102 to belong to Paracraurococcus ruber gen. nov., sp. nov. The descriptions of the genera and the species are given below.
Description of Craurococcus gen. nov.
Craurococcus (cra.u.ro.coc'cus. Gr. adj. crauros fragile; Gr. n. coccus a grain, berry; M.L. masc. n. Craurococcus fragile coccus, referring to lysis in aqueous solution to which divalent cations are not added).
The description of the genus is based on the original description of Saitoh & Nishimura (9) 
